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ITi (54) Title: METHOD AND SYSTEM FOR DIFFERENTIAL INDEX BIDDING IN ONLINE AUCTIONS 

O ( 57 ) Abstract: A method and system for conducting electronic online auctions between a plurality of potential bidders using differ- 
® ential index bidding is disclosed. The originator of the auction specifies one or more indexes as the basis for establishing a competitive 
O price point. The index can be a published market index, or a proprietary price array developed by the buyer. The bidders specify 
^ bids as a percentage or absolute amount off of the one or more indexes. The originator of the auction compares the submitted bids 
^ and provides feedback to the bidders. 
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METHOD AND SYSTEM FOR DIFFERENTIAL 
INDEX BIDDING IN ONLINE AUCTIONS 

Background of the Inv ntfon 

The disclosed invention relates generally to conducting online 
5 electronic auctions, and in particular to online electronic auctions featuring 
differential index bidding. 

Traditional Procurement Models 

Procurement of supplies has traditionally involved high transaction 
costs, especially information search costs. The introduction of electronic 

10 commerce has introduced new methods of procurement that lower some of 
the transaction costs associated with procurement. Online procurement, or 
business-to-business electronic commerce, matches buyers and suppliers so 
that transactions can take place electronically. There are three models for 
online procurement: catalog, buyer-bidding auction, and supplier-bidding 

15 auction. 

The "catalog" model of online procurement was the first to be 
developed. The first electronic catalogs were developed by suppliers to help 
customers obtain information about products and order supplies 
electronically. These first electronic catalogs were single-source; i.e. they 
20 only allowed customers to obtain information and products from that supplier. 

However, customers are not typically satisfied with being "locked in" to 
one supplier - they wanted to be able to compare a number of competing 
products to be sure of getting the product features they wanted, at the best 

25 price. So suppliers with single-source electronic catalogs started to include 
competitors' products on their systems. An example of this is American's 
SABRE system, which includes offerings from competing suppliers (airlines), 
thereby further reducing information search costs. By offering competing 
products, the electronic catalog that offers competitor's products becomes an 

30 "electronic market - . 
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Many of these systems are biased towards the supplier offering the 
electronic market. Procurement costs can be further lowered with an 
unbiased electronic market that promotes competition. 

For standard products and services, the need to have an unbiased 
5 market has been met for many industries by third party "market makers." For 
example, Inventory Locator Services has compiled a database that lists all 
airplane parts suppliers that have a certain item in stock. Buyers dial into the 
database to get information on the parts they need. Here, it is a third party, 
Inventory Locator Service, not a supplier, creating the unbiased electronic 
10 market. 

The electronic catalog model of electronic commerce involves one 
buyer and one supplier at a time. When many buyers compete for the right to 
buy from one supplier, a buyer-bidding auction model is created. A 
noteworthy example of the buyer-bidding auction model is that operated by 

15 PriceLine.com and described in U.S. Pat. No. 5,794,207 issued to Walker et 
al. In this system, potential buyers compete for airline tickets by submitting a 
bid for an airline ticket on the PriceLine website, and airlines can choose to 
accept a bid, thereby committing the buyer to buy the ticket. 

The catalog and buyer-bidding auction types of electronic markets do 

20 not work in some situations however. If the required product is custom made 
for the buyer, it is not possible for suppliers to publish a set price in advance 
for a catalog market. Likewise, it is not possible for buyers to specify all of the 
details of the product they want to purchase in a buyer-bidding auction. 
Traditionally, when a company requires a custom industrial product, 

25 procurement is made by a buyer for the company who searches for a 

potential supplier and acquires custom-tailored price quotes from a supplier 
for the needed custom product. The search is slow and somewhat random 
because it usually relies heavily on personal relationships. The costs 
associated with locating vendors, comparing their products, negotiating, and 

30 paperwork become big factors in a purchase decision. The cost of switching 
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suppliers is very large, which means that the quoted price is probably not the 
low st fair price and that it is hard for a n wsuppli r to enter the market. 

As an alternative, buyers use auctions to save money. The assignee 
of the present application developed a system wherein suppliers downwardly 
5 bid against one another to achieve the lowest market price in a supplier- 
bidding auction. 

Supplier-Bidding Auction 

In a supplier-bidding auction, bid prices typically start high and move 
downward in reverse-auction format as suppliers interact to establish a 

10 closing price. The auction marketplace is one-sided, i.e. one buyer and many 
potential suppliers. Typically, the products being purchased are components 
or materials. "Components' 1 typically mean fabricated tangible pieces or parts 
that become part of assemblies of durable products. Example components 
include gears, bearings, appliance shelves, or door handles. "Materials" 

1 5 typically mean bulk quantities of raw materials that are further transformed 
into product. Example materials include com syrup or sheet steel. 

Industrial buyers do not typically purchase one component at a time. 
Rather, they purchase whole families of similar components. At times, 
components are strongly related to one another. As an example, a buyer 

20 might purchase a given plastic knob in two different colors, or might purchase 
a nameplate in four different languages. These parts are so similar that by 
definition they must be purchased from the same supplier - all of the knobs 
are made using the same mold. These items are therefore grouped into a 
single lot. Suppliers in industrial auctions must provide unit price quotes for 

25 all line items in a lot. 

Auction Process 

The process for a supplier-bidding auction is described below with 
reference to Figs. 1 and 2. Fig. 1 illustrates the functional elements and 
entities in a supplier-bidding auction, while Fig. 2 is a process diagram that 
30 identifies the tasks performed by each of the involved entities. 
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Th supplier-bidding auction model requires that the bidding product or 
service be defined by the buyer 10. An auction coordinator 20 works with 
buyers 10 to prepare for and conduct an auction and to define the potentially 
new supply relationships resulting from the auction. 
5 As shown tn Fig. 2, in the Initial Contact phase 102 of the auction 

process, the coordinator 20 contacts the buyer 10, and the buyer 10 provides 
data to the coordinator 20. The coordinator 20 prepares a specification 50 for 
each desired product or part 52. Once the product 52 is defined, potential 
suppliers 30 for the product are identified. The coordinator 20 and buyer 10 
10 work together to compile this list of potential suppliers from suppliers already 
known to the buyer 10 as well as suppliers recommended by the coordinator 
20. 

The buyer 10 makes a decision regarding which potential suppliers 30 
will receive invitations to the upcoming Auction. Suppliers 30 that accept 

15 Auction invitations are then sent notices regarding the upcoming Auction, as 
well as client software to install in preparation of participating in the Auction. 

In the RFQ phase 1 04, the coordinator 20 works with the buyer 1 0 to 
prepare a Request for Quotation ("RFQ") 54. The coordinator 20 collects and 
maintains the RFQ data provided by buyer 10, and then publishes the RFQ 

20 54, and manages the published RFQ 54. The RFQ 54 includes specifications 
50 for all of the parts 52 covered by the RFQ 54. In the RFQ 54, buyer 10 
aggregates similar part or commodity line items into job "lots." These lots 
allow suppliers 30 to bid on that portion of the business for which they are 
best suited. 

25 During the auction 56, bids 58 will be taken against individual lots (and 

their constituent parts 52) within RFQ 54. While suppliers 30 must submit 
actual unit prices for all line items, the competition in an Auction is based on 
the aggregate value bid for lots. The aggregate value bid for a lot depends 
upon the level and mix of line item bids and the quantity for each line item. 

30 Therefore, suppliers 30 submit bids at the line item level, but compete on the 
lot level. 

4 
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In the Auction Administration phas 106, coordinator 20 coordinates 
th Auction and administ rs the Auction s tup and preparation. The 
coordinator 20 sends a RFQ 54 to ach participating supplier 30 f and assists 
participating suppliers 30 with preparation for the Auction. 
5 In the Auction phase 108, suppliers 30 submit bids 58 on the lots and 

monitor the progress of the bidding by the participating suppliers 30. The 
coordinator 20 assists, observes, and administers the Auction. 

When the bidding period is over, the auction enters the Auction Results 
Administration phase 110. In this phase, coordinator 20 analyzes and 
10 administers the Auction results, which are viewed by buyer 10. The buyer 10 
begins to conduct final qualification of the low bidding supplier(s). The buyer 
10 retains the right not to award business to a low bidding supplier 30 based 
on final qualification results or other business concerns. 

In the ensuing Contract Administration phase 112, the coordinator 20 
15 facilitates settlements 60 awarded by the buyer 10 to suppliers 30. Contracts 
52 are then drawn up between buyer 10 and suppliers 30. 
Communications and Software 
The Auction is conducted electronically between potential suppliers 30 
at their respective remote sites and the coordinator 20 at its site. As shown in 
20 Figs. 3 and 4, information is conveyed between the coordinator 20 and the 
suppliers 30 via a communications medium such as a network service 
provider 40 accessed by the participants through, for example, dial-up 
telephone connections using modems, or direct network connections. A 
computer software application is used to manage the Auction. The software 
25 application has two components; a client component 31 and a server 

component 23. The client component 31 operates on a computer at the site 
of each of the potential suppliers 30. The client component is used by 
suppliers 30 to make bids during the Auction. The bids are sent via the 
network service provider 40 to the site of the coordinator, where it is received 
30 by the server component 23 of the software application. The client 
component 31 includes software used to make a connection through 
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telephone lines or the Internet to the server component 23. Bids 58 are 
submitted over this connection and updates are s nt to connected suppliers. 

Bids 58 can only be submitted using the client component 31 of th 
application - this ensures that buyers do not circumvent the bidding process, 
5 and that only invited suppliers participate in the bidding. Typically, bidders 
can see their bids and bids placed by other suppliers for each lot on the client 
component 31. When a bidder submits a bid, that bid is sent to the server 
component 23 and evaluated to determine whether the bid is from an 
authorized bidder, and whether the bid has exceeded a pre-determined 
10 maximum acceptable price. Bids placed by a supplier are broadcast to all 
connected bidders thereby enabling every participating bidder to see quickly 
the change in market conditions and begin planning their competitive 
responses. 

Summary of the Invention 

15 In traditional online auctions for industrial components and materials, 

bidders submit price quotes in absolute values, typically dollars or dollars per 
unit. This works well when the buyer requires a single fixed price for a spot 
buy or over the term of the contract and the price of the component or 
material is relatively stable. In situations where the prices are relatively 

20 volatile, however, the supplier's cost and profit can diverge widely from the 
negotiated fixed price. 

The present invention increases the competitive dimensions upon 
which an auction is run by enabling suppliers to compete over the length of 
the contract, not just the initial fixed price. Competition over the length of the 

25 contract is enabled through a bidding process that is performed relative to a 
predefined cost or price index. The index, or combination of indices are 
specified prior to the auction and communicated to all bidders. During the 
auction, bids are stated in terms that are relative to the current and future 
values of this index. Bids can be a percentage or absolute differential relative 

30 to the index, depending on the needs of the particular market. In addition, 
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bids can be positiv , zero or negative depending on whether bidders wish to 
bid above (premium), at, or below (discount) the nominated ind x. 

Th bidding process can be run against any arbitrarily defined index 
that can be calculated at points in the future. The index is time-varying and 
5 can be based upon one or more industry published indexes. Alternatively, the 
index can be based upon a formula that is defined by an industry or by the 
originator of the auction. 

The present invention can separately specify the form of a bidder's bid 
and the display of that bid. Bids can be accepted for only the amount 
10 representing the differential, or may be accepted as the differential added to a 
starting value of the index. Further, bids can be displayed as differentials or 
as "gross" including a starting value of the index. 

It is therefore a feature of the present invention that the index bidding 
process allows a buyer to procure supplies more efficiently. For example, a 
15 buyer who traditionally makes sporadic purchases from a catalog may 
originate an auction where the potential suppliers bid a discount off the 
published prices for future procurements. In this way, the buyer is able to 
secure a discount rate that will apply to all future purchases, without having to 
specify an exact order at the time of the auction. 
20 Brief Description of the Drawings 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of 
this specification, illustrate embodiments of the invention that together with 
the description serve to explain the principles of the invention. 
25 In the drawings: 

Fig. 1 illustrates the elements and entities involved in an auction 
process; 

Fig. 2 illustrates the tasks performed by the entities involved in an 
auction process; 

30 Fig. 3 illustrates the communications links between the coordinator and 

the potential suppliers in an auction; 
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Fig. 4 illustrat s the client and server components of the comput r 
software application that conducts the auction and the hardwar at the sit s 
of the coordinator and the potential suppliers on which the client and server 
components operate; 
5 Fig. 5 illustrates a flowchart of the index bidding process; and 

Fig. 6 illustrates an index bidding bid history graph. 
Detailed Description 

Reference will now be made in detail to the preferred embodiments of 
the present invention, examples of which are illustrated in the accompanying 

10 drawings. The present invention described below extends the operation of 
the inventive auction system and method described in greater detail in 
co-pending Application No. 09/252,890, entitled "Method and System for 
Conducting Electronic Auctions." filed February 19, 1999, the disclosure of 
which is hereby expressly incorporated in the present application. 

15 Online electronic auctions provide a powerful interactive medium for 

creating and capitalizing upon traditional auction dynamics. The extensive 
reach of online auctions combined with inherent forms of anonymity make 
them an attractive choice for virtually any auction sale. 

In traditional online electronic auctions, competition for a spot buy is 

20 based on comparing absolute price bids. For example, in the auction for a 
collectible Hem, the online auction software performs a simple price 
comparison that enables a ranking of bids from lowest to highest. This 
ranking of bids can be presented to each of the auction participants. 

Unlike markets for spot buys, the markets for many materials and 

25 commodities are based upon contracts over a period of time. Examples of 
such markets include scrap metal markets. For example, a manufacturer (the 
buyer) might require a certain amount of scrap copper to be delivered to their 
facilities on a monthly basis. In conventional auctions for industrial 
components and materials, bidders submit price quotes in absolute values, 

30 typically dollars or dollars per unit. This works well when the buyer requires a 
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fixed price over the t rm of the contract and the price of the component or 
material is relatively stabl . 

During the contract period, however, prices of an underlying product 
can change rapidly as supply and demand changes. In these situations, a 
5 buyer is typically constrained to three purchasing techniques. A first 

purchasing technique is to purchase on short-term contracts with frequent 
renegotiations intended to keep pace with changes in the market. In effect, 
the buyer purchases through a series of opportunistic spot buys. 

A second technique is to purchase on long-term contracts. In this 

10 technique, a fixed price is negotiated with the supplier and the parties assume 
the risk of price changes over the life of the contract. If the underlying cost 
declines, the buyer is worse off than if he had purchased spot. If the 
underlying cost rises, the supplier may be forced to lose money on the 
contract. The assumption of risk by the supplier enables the supplier to 

15 demand a higher price premium to hedge this risk. More volatile markets 
generally result in larger risk premiums. Buyers may wish to avoid paying 
suppliers a risk premium. 

A third technique is to purchase on long-term contracts that define a 
mechanism to adjust prices over the life of the contract. If a particular 

20 contract condition is met, then prices are adjusted based upon the relative 
value of an index (or indices) that track movements in the underlying 
commodity price. In many situations, buyers and sellers negotiate the 
contract price, and use the adjustment mechanism merely as a contingency 
mechanism. In these situations, the index is not used to change the 

25 agreed-upon contract price unless there are changes in the marketplace 
which affect the index outside of a prescribed range. 

None of the techniques that have been used for procuring supplies in a 
volatile market create a competitive market environment in which a buyer can 
achieve the lowest possible price for the needed goods or materials. All of 

30 the above techniques typically require the buyer to negotiate with the supplier 
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on a one-to-one basis rather than have the sellers compet to get the buy r's 
business. 

Auctions can be used by buyers to accomplish the above purchasing 
techniques by holding auctions for the price of a contract. In this framework, 
5 conventional auctions can be used to establish a fixed value or a starting 
point for a contract. This approach has serious limitations. First, this method 
ignores the differences in the various price adjustment mechanisms that may 
apply over the term of the contract. This is often more important than the 
price used as the starting point for the contract The initial price will only 

10 apply until the first adjustment in price is required under the contract term, for 
example, the first month of an annual contract with monthly price 
adjustments. Thus a traditional auction will only create competition around 
the initial price which may apply for a short duration. Significantly, the benefit 
of the starting price set through the auction process only extends until the first 

15 adjustment period. Accordingly, in a rapidly fluctuating market, there is no 
competition between bidders over the entire length of the contract. Each of 
the bidders would likely be subject to the same price adjustment mechanism 
that is stipulated prior to the auction. 

Second, with commodities where the market price is very volatile, the 

20 bidders may not be prepared to commit to the bid pricing established in the 
standard auction for enough time for the buyer to make an award decision. 
For example, in the natural gas market, a large proportion of the delivered 
price for natural gas depends on the underlying futures price for gas produced 
at the well-head. Since the futures market is very volatile, bidders will only 

25 hold bids for approximately 24 hours. The buyer, however may need 1-2 
weeks to make an award decision. 

The present invention provides for a competitive market that was not 
available before. In particular, the present invention creates competition 
between bidders over an entire length of the contract by creating bidding 

30 events specified relative to an index that governs the adjustment of prices 
over the contract term. This use of an index in the online competitive auction 
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mark t is in sharp contrast to traditional contract situations wh re the index 
was only used as a method of ensuring that th price did not became unfair to 
either party due to unforeseen market changes. 

In the present invention, bids can be submitted relative to an 
5 established index, instead of absolute dollar amounts. This feature enhances 
the capability of the online auction to achieve the best deal for the buyer. At 
the same time, supplier-bidders do not assume the risk of contracting to an 
absolute price in a volatile market. 

These and other features of the present invention are enabled through 

10 an index bidding process that is implemented on both the auction server 
component and the client component. 

Generally, the buyer wishes to conduct an auction to negotiate a 
contract where the price varies over the term according to an agreed formula 
(a "floating price contract"). The formula establishes a relationship between 

15 the initial contract price and an industry or market-based price index, so that 
movements in the index trigger changes in the contract price. The value of a 
floating price contract is that it allows a buyer to negotiate how the price will 
be determined at any point during the term without having to fix the price for 
the entire duration. The price can vary with changes in market conditions 

20 without the parties having to renegotiate price for each order placed during 
the contract term. Examples typically occur in commodities such as scrap 
metals, raw and alloy metals, bulk chemicals, natural gas, etc. that 
experience volatile price movements. 

The buyer is effectively defining the price adjustment mechanism for 

25 the contract, and using the auction process to create competition relative to 
this index. The benefit of the competition created by the auction will not only 
impact the initial price, but endure for the life of the contract because the 
auction has forced all bidders to compete on the differential (in absolute or 
percentage terms) relative to the commodity price index. No matter what the 

30 changes in the underlying index, the buyer will always ensure that they will 
receive the most competitive differential relative to that index. 

11 
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In th auction process, index bidding uses relative values around a 
defined arbitrary point. Since the actual value of th nominated index is 
constantly changing, it is irrelevant what its value is at the tim pf the auction. 
In the preferred embodiment, bidding is conducted around zero. Using zero 
5 as the arbitrary index point is intuitive for bidders, because it is obvious 
whether one is bidding at, above, or below the index. That is, it is easy for 
bidders to interpret a negative bid as being below the index (i.e. a discount), 
or a zero bid to be at the index, and a positive bid to be above the index (i.e. 
at a premium). 

10 The index bidding process can be illustrated by the flowchart illustrated 

in Fig. 5. As illustrated, the first step 501 is to ascertain that the buyer wishes 
to use an index bidding auction for a particular buy. The next steps 502-512 
relate to providing instructions to the server component and the client 
component of the auction system to prepare for the processing and display of 

15 information in the index-bidding auction. 

The system is flexible with respect to both the format of bids received 
and in the format of displayed results. It may be desirable for bidders to 
provide bids in "gross terms" - meaning that they are bidding the combined 
total of the differential they wish to offer from the stated index and the current 

20 or starting value of the index. This can be advantageous in situations where 
bidders are more familiar with working in prices stated in gross terms. The 
system can also accept differential values that are stated in percentage terms 
or in absolute terms. 

An example can serve to illustrate. Let's assume that the price of a 

25 product is heavily dependent on steel. At an index price for steel of $350 per 
ton, the value of steel in the example product may be $100. Assume that a 
bidder wishes to propose a quote of $1 15 to produce the product. The 
system will allow that quote to be provided in two ways. First, the bidder 
could propose a price of $1 1 5 and the auction system can be instructed to 

30 deduct $100 when such a price is quoted. Alternatively, the bidder could 
propose the price of the differential only, or $15. The $15 difference can be 
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stated in absolute terms, as $15, or in perc ntage t rms as 15%. In the case 
of percentag terms, the actual value the bidder coll cts in diff rential will 
vary in the future as the underlying ind x value changes. Different industries 
have different standard practices, so the system is flexible to accept both. 
5 At step 502, the buyer decides whether the differential shall be 

represented in percentage terms or in absolute currency. At step 503 or 504, 
the system is instructed to treat the differential in percentage and absolute 
terms respectively. 

At step 505, the buyer decides whether to accept bids as gross bids or 
1 0 to accept bids representing the value of the differential. 

Depending on the selection made at step 505, step 506 instructs the 
auction server component to look for bids including only the differential 
component. Alternatively, step 507 instructs the system to look for gross 
bids, and step 508 instructs the system of the initial value of the index portion 
15 of the bid, for use later in processing bids. The format of the bids to be 
submitted can be determined separately for each bidder. 

The system can be further tailored to display either gross bids or 
differential bids. Note that the display of bids is independent of the basis 
upon which bids are submitted. For example, it is quite possible to accept 
20 gross bids and display only differentials, or to accept differential bids and 
display results in gross terms. At step 510, the system is instructed in what 
format to display bids. The format of display can be set separately for each 
bidder. 

At step 51 1 , the system is set to display only differentials, while 
25 alternatively step 512 instructs the system to display gross bids. 

At step 520 a bid is received. At step 530, the auction server 
component determines (using the setting established in steps 506 or 507) 
whether the bid is a gross bid or a differential. If the bid is a gross bid, the 
current value of the index portion, set at step 508, is deducted before ranking 
30 bids. 
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At st p 550, the system det rmines which format of bid to b 
displayed, hence which format to broadcast back to participants, using th 
values s t at steps 51 1 or 512. If the system has been set to display 
differential bids, then the instructions at step 551 are executed and the 
5 bidders receive back values representing just the index value. Alternatively, 
at step 552, the combined value of the differential and the current value of the 
index portion are broadcast back to bidders. 

This broadcast function creates real-time online competition between 
suppliers who are able to view the activities of their competitors and plan their 
10 corresponding response strategy. As in an absolute value online auction, the 
ability to see a competitor's bids stimulates the potential supplier to bid a 
lower price, or in this case a greater discount. This is not achievable in the 
manual process of negotiating with each potential supplier individually. 
To illustrate the concepts of the present invention, consider an 
1 5 example auction conducted for a 6-month contract for copper scrap metal. In 
this market suppliers are not prepared to commit to a fixed price for the 6- 
month period so the auction was conducted for a 6-month floating price 
contract. The buyer specifies the London Metals Exchange (LME) virgin 
copper price index, adjusted monthly, as a basis for altering the price over the 
20 contract term. In this case, bidders submit bids in cents per pound relative to 
the index. An example bid history is shown below in Table 1 with the 
corresponding bid history graph illustrated in Fig. 6. 
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Bidd r 


Bid Time 


Index Bid 
Amount . 


Bidder A 


1:27:03 PM 


(0.0235) 


Bidder B 


1:27:16 PM 


(0.0237) 


Bidder A 


1:27:50 PM 


(0.0238) 


Bidder F 


1:28:15 PM 


(0.0239) 


Bidder C 


1:29:29 PM 


(0.0239) 


Bidder D ! 1:29:06 PM 


(0.0240) 


Bidder E 


1:29:22 PM 


(0.0240) 


Bidder C 


1:30:29 PM 


(0.0241) 


Bidder B 


1:29:43 PM 


(0.0241) 


Bidder G 


1:29:56 PM 


(0.0258) 


Bidder E 


1:30:50 PM 


(0.0260) 


Bidder B 


1:30:41 PM 


(0.0290) 


Bidder C 


1:31:27 PM 


(0.0298) 



Table 1 



The index-bidding bid history graph of Fig. 6 is a graphical illustration 
of the value and timing of the index-bidding bids that have been submitted by 
the participating suppliers. Note that Fig. 6 assumes that the auction system 
has been set to display differentials as opposed to gross values. Each client 
component on a supplier's computer can generate an index-bidding bid 
history graph and an index-bidding bid history table based upon the bid 
information that is received from the auction server. 

As illustrated in the bid history graph of Fig. 6, the leading market bid in 
the interactive bidding event trends downward in the negative range relative 
to the index. This trend reflects an increasing discount relative to the index. 

As noted, it is possible for bidders to submit bids in percentage terms 
relative to the index, such as a bid of 3% discount to the index. However, 
bidders may prefer to bid in cents per pound because that was the most 
common way of calculating bids in this industry. To accommodate this 
preference, the software would receive bids in absolute values and convert 
the absolute values to index bids so that the index bid could be applied 
across the life of the contract. Consider the example shown in Table 2 below. 
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Absolut bid value (cents/pound) 


0.7502 


Index value (cents/pound) at time of bid 


0.7800 


Differential (cents/pound) 


(0.0298) 


Index Bid (percent) 


(3.82%) 



Table 2 



In this case, the bidder prefers to calculate bids in absolute values at 
5 the time of the bid. The absolute value bid (0.7502 cents/pound) is compared 
with the index at the time of the bid (0.7800 cents/pound) to determine the 
differential. In this case, the buyer wishes to ensure a constant percentage 
differential from the index over the life of the contract so the percentage 
differential becomes the bid amount committed to by the bidder. 
10 The "Index Bidding" online auction format allows an online real-time 

interactive auction to take place where bidders are competing by submitting 
bids relative to a reference point established by the buyer. The reference 
point may be a third-party industry index or a reference price (or schedule of 
prices) set by the buyer. All bids are relative to this reference point, 
15 permitting apples-to-apples comparison of all bids. For example, bidders may 
bid a percentage discount/premium against the reference point (e.g. 3% 
discount), or a difference in absolute value from the reference point (e.g. 
$0.30 per pound discount). 

In many examples of business-to-business auctions, bidding in relative 
20 values enables you to create a real-time auction in situations where creating 
competition using a simple auction format (bidding an absolute dollar value) 
or a traditional manual process would be cumbersome or impossible. An 
example is described below. 

Bids can be defined relative to a buyer-determined price schedule. In 
25 this situation, the buyer may wish to conduct an auction to negotiate an entire 
schedule of prices for a range of different items. Examples include (1 ) the 
negotiation of a transportation contract where "price" is not a single variable 
but a table of transportation rates that describes pricing for different 
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combinations of distance, deliv ry urgency and siz /weight of goods to be 
carried, (2) the negotiation of an equipment leasing contract wh re pricing 
consists of a table of lease rates with finance charges for different 
combinations of equipment type and lease terms; (3) the negotiation of a car 
5 rental hire contract where pricing consists of a table of daily rental rates for 
different combinations of car types (compact, mid-size, luxury), length of 
rental (no. of days) and countries/airports, (4) the negotiation of a contract for 
catalog items where pricing consists of a published "list" price for hundreds or 
thousands of items described in the catalog, etc. 
10 In these situations, the buyer wishes to establish a contract with an 

agreed price for every possible item or combination in a pricing schedule. 
Individual purchases or orders will be made against this negotiated pricing 
schedule over the life of the contract. In some cases, the buyer will be able to 
estimate demand for individual items in the table, but in most situations 
15 demand cannot be determined ahead of actual orders being placed. 

Ultimately, many items in the schedule will not be purchased at all. However, 
the buyer would like to negotiate a price for each item ahead of actual orders 
being placed to avoid individual negotiations for each and every item. 

Consider the example of an auction for a global corporate contract for rental 
20 car hire. Tables 3A-3C capture the primary variables that affect the daily rate for the 
rental car hire contract: car type, rental duration, and in which country the car is 
rented. 



Category 
Code 


Example Car Type 


A 


Ford Fiesta 1.1L 3dr Manual 


B 


Ford Fiesta 1.1L 5dr Manual 


C 


Ford Escort 1 .4L Manual 


D 


Ford Mondeo 1.6/1.8L Manual 


E 


Ford Mondeo 2.0L Ghia 



Table 3A 
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R ntal Country 

Unit d Kingdom 
United States 

France 

Germany 

Table 3B 



Rental 
Period 


Range (no. of 
days) 


Short 


1-4 Days 


Medium 


5-27 Days 


Long 


28-30 Days 



Table 3C 



Combining Tables 3A-3C gives a total of 60 different daily rates that 
couid be charged depending on the car type chosen, the airport location and 
rental period. This is shown below in Table 4. 
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Dailv R ntal Rate 


Car 


Airport 


1-4 Days 


5-27 Days 


28-30 Days 


Type 


Location 








A 


United Kingdom 


$35.50 


$29.75 


$28.50 


United States 


$35.25 


$29.50 


$28.25 


France 


$36.50 


$30.75 


$29.50 


Germany 


$36.00 


$30.25 


$29.00 


B 


United Kingdom 


$38.00 


$32.25 


$31.00 


United States 


$37.75 


$32.00 


$30.75 


France 


$39.00 


$33.25 


$32.00 


Germany 


$38.50 


$32.75 


$31.50 


C 


United Kingdom 


$42.50 


$36.75 


$35.50 


United States 


$42,25 


$36.50 


$35.25 


France 


$43.50 


$37.75 


$36.50 


Germany 


$43.00 


$37.25 


$36.00 


D 


United Kingdom 


$47.00 


$41.25 


$40.00 


United States 


$46.75 


$41.00 


$39.75 


France 


$48.00 


$42.25 


$41.00 


Germany 


$47.50 


$41.75 


$40.50 


E 


United Kingdom 


$55.00 


$49.25 


$48.00 


United States 


$54.75 


$49.00 


$47.75 


France 


$56.00 


$50.25 


$49.00 


Germany 


$55.50 


$49.75 | 


$48.50 



Table 4 



In Tables 3A-3C and 4 ( only a small subset of the potential number of 
5 car types and countries are illustrated. The total has been limited in order to 
simplify the example. In a more realistic example 18 countries and 22 car 
types could be used. In that example, a total of 1 ,1 88 daily rental rates (18 
countries x 22 car types x 3 rental periods) would result. 

In a situation like this, it is very difficult to create competition with a 
10 manual negotiation or standard auction process. Demand for each 

combination of car type, rental location and rental period is difficult to predict 
in advance. While some information about past rental activity may be 
available, actual demand would depend upon individual travel patterns and 
rental purchases made over the course of the year. 
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For a standard real-tim auction, expected volume for each rental 
combination would hav to b known or estimated in advance. For example, ., 
if volume wer known, bidders would formulate total dollar bids by multiplying 
the estimated number of rental days for each line item by the daily rental rate 
5 they were prepared to bid. Totals for each line item would then be summed 
to a total dollar bid for a lot. Competition occurs at the lot level, with bidders 



offering successively lower total dollar bids to win the business. An example 
of the standard bid format is shown below in Table 5. 













Bid Amounts 


Line 
Item 


Car 
Type 


Country 


Rental 
Period 


Est. Volume 

(No. of 
rental days) 


Rental 

rate 
($/day) 


Total Bid 
($) 


1 


A 


UK 


1-4 Days 


1000 


$35.50 


$ 35,500 


2 


A 


UK 


5-27 Days 


200 


$29.75 


$ 5,950 


3 


A 


UK 


28-30 Days 


50 


$28.50 


$ 1,425 


4 


A 


USA 


1-4 Days 


2500 


$35.25 


$ 88,125 


5 


A 


USA 


5-27 Days 


400 


$29.50 


$ 11,800 


6 


A 


USA 


28-30 Days 


100 


$28.25 


$ 2.825 


7 


A 


France 


1-4 Days 


500 


$36.50 


$ 18,250 


8 


A 


France 


5-27 Days 


200 


$30.75 


$ 6,150 


9 


A 


France 


28-30 Days 


100 


$29.50 


$ 2,950 


10 


A 


Germany 


1-4 Days 


750 


$36.00 


$ 27,000 


11 


A 


Germany 


5-27 Days 


300 


$30.25 


$ 9,075 


12 


A 


Germany 


28-30 Days 


50 


$29.00 


$ 1,450 


Total 












$210,500 



Table 5 



Without the estimated volume for each line item, it is very difficult to 
create competition using the standard auction process because there is no 
way to aggregate business and standardize quotes on a common basis. 
Standardizing quotes is necessary because of the interactive nature of an 
online auction. In an online auction, each bidder must be able to view bids 
placed by other bidders and respond to those bids in real-time to create 
effective competition. Accordingly, each bid must be comparable in all 
respects to bids placed by other bidders. In the above example having 1 ,188 
different daily rates for bidders to quote, each supplier can prepare a 
schedule of quotes showing 1 ,1 88 different daily rental rates. Some quote 
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schedules will show better rates for some items and poorer rates for other 
items. Becaus there is no volum for each line item, unless one of the quote 
schedules shows lower rates for very item than quote schedules submitt d 
by competing suppliers, there is no way to rank the schedules and determine 
5 which to choose. Worse still, there is no way to feed back rankings or the 
difference between two competing quote schedules so that suppliers can 
respond with lower quote schedules. 



Consider the two bid schedules shown below as Tables 6 and 7. 



Line 


Car 


Country 


Rental 


Bid Amount 


Item 


Type 


Period 


Rental rate 








($/day) 


1 


A 


UK 


1-4 Days 


$34.50 


2 


A 


UK 


5-27 Days 


$28.75 


3 


A 


UK 


28-30 Days 


$27.50 


4 


A 


USA 


1-4 Days 


$34.25 


5 


A 


USA 


5-27 Days 


$28.50 


6 


A 


USA 


28-30 Days 


$27.25 


7 


A 


France 


1-4 Days 


$37.50 


8 


A 


France 


5-27 Days 


$31.75 


9 


A 


France 


28-30 Days 


$30.50 


10 


A 


Germany 


1-4 Days 


$37.00 


11 


A 


Germany 


5-27 Days 


$31.25 


12 


A 


Germany 


28-30 Days 


$30.00 


Table 6 


Line 


Car 


Country 


Rental 


Bid Amount 


Item 


Type 




Period 


Rental rate 










($/day) 


1 


A 


UK 


1-4 Days 


$33.50 


2 


A 


UK 


5-27 Days 


$27.75 


3 


A 


UK 


28-30 Days 


$26.50 


4 


A 


USA 


1-4 Days 


$33.25 


5 


A 


USA 


5-27 Days 


$27.50 


6 


A 


USA 


28-30 Days 


$26.25 


7 


A 


France 


1-4 Days 


$38.50 


8 


A 


France 


5-27 Days 


$32.75 


9 


A 


France 


28-30 Days 


$31.50 


10 


A 


Germany 


1-4 Days 


$38.00 


11 


A 


Germany 


5-27 Days 


$32.25 


12 


A 


Germany 


28-30 Days 


$31.00 



Table 7 
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The quote schedule in Table 6 has higher rates than Table 7 for the 
UK and USA, but lower rat s for Franc and Germany. Without volum 
estimat s for each line item It is difficult to decide which bid will result in lower 
costs, and it is impossible to create a auction with real-time feedback. 
5 The "Index Bidding" online auction format can be used to create an 

online real-time interactive auction around a schedule of prices such as car 
rental rates. In this example, the Index Bidding auction process works as 
follows: 

The buyer first establishes a schedule of "base rental rates" that can 
10 be used as a reference point. In the above example, the base rates are the 
1,188 daily rental rates from the previous year's annual contract. This 
schedule of "base rates" is communicated to the bidders prior to the bidding 
event (as part of the RFQ). 

Bidders are required to place bids relative to this schedule of base 
15 rates. That is, bidders are required to bid a percent discount or premium for a 
given lot of business. The same percentage is applied to every daily rental 
rate within that lot. The auction system then feeds-back the percentage bids 
to all participants so that each bidder understands how competitive their bid is 
relative to the other bidders, and how much they would have to change their 
20 bid in order to improve their position. 

For example, Table 8 shows part of the quote schedule for a bid of 5% 
discount to the base rates for the USA lot of business. 
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Line 
Item 


Car 
Type 


Country 


R ntal 
Period 


Base 
Rental 

Rate 
($/day) 


PWA 
Index Bid 
(%) 


mounts 
Bid Rental 
Rates 
($/day) 


1 


A 


USA 


1-4 Days 


$35.25 


(5.00%) 


$33.49 


2 


A 


USA 


5-27 Days 


$29.50 


(5.00%) 


$28.03 


3 


A 


USA 


28-30 Days 


$28.25 


(5.00%) 


$26.84 


4 


B 


USA 


1-4 Days 


$37.75 


(5.00%) 


$35.86 


5 


B 


USA ! 5-27 Days 


$32.00 


(5.00%) 


$30.40 


6 


B 


USA 


28-30 Days 


$30.75 


(5.00%) 


$29.21 


7 


C 


USA 


1-4 Days 


$42.25 


(5.00%) 


$40.14 


3 


Is 


USA 


5-27 Days 


$36.50 


(5.00%) 


$34.68 


9 


C 


USA 


28-30 Days 


$35.25 


(5.00%) 


$33.49 


10 


D 


USA 


1-4 Days 


$46.75 


(5.00%) 


$44.41 


11 


D 


USA 


5-27 Days 


$41.00 


(5.00%) 


$38.95 


12 


D 


USA 


28-30 Days 


$39.75 


(5.00%) 


$37.76 


13 


E 


USA 


1-4 Days 


$54.75 


(5.00%) 


$52.01 


14 


E 


USA 


5-27 Days 


$49.00 


(5.00%) 


$46.55 


15 


E 


USA 


28-30 Days 


$47.75 I (5.00%) 


$45.36 



Table 8 



This bid can be compared to other bids placed by competing suppliers, 
5 since all bids are relative to the same reference point (in this case, the 

schedule of base rental rates). Table 9 shows a series of bids from different 
bidders in the auction for the USA lot of business. All bidders view these bids 
and compete in a real-time auction by increasing the percent discount (or 
reducing the percent premium) relative to the base rates. 
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Lot: 1 
(USA) 












Bidder 


Bid Time 


Index Bid 
(% Relative to 
Base Rates) 


Bidder A 


1 


:01:20 PM 


1.10% 


Bidder B 


1 


:03:56 PM 


0.56% 


Bidder A 


1 


:04:05 PM 


0.20% 


Bidder C 


1 


05:14 PM 


(0.05%) 


Bidder B 


1 


05:31 PM 


(0.67%) 


Bidder D 


1 


07:23 PM 


(2.33%) 


Bidder E 


1. 


08:39 PM 


(3.10%) 


Bidder C 


1: 


10:11 PM 


(3.99%) 


Bidder A 


1: 


10:50 PM 


(4.50%) 


Bidder B 


1: 


11:57 PM 


(5.00%) 



Table 9 



The Index Bidding auction format can also be used in situations where 
the buyer has broad volume estimates to assist in evaluating the quote 
schedules. In the example above, the auction was set up such that the 
percentage index bid was applied equally to every line item (daily rental rate 
in the lot). This assumes that every line item is equally important in 
determining which quote schedule to choose. However, in some cases the 
buyer may wish to weight certain line items more heavily than others. For 
example, a buyer may not be able to estimate volume for each line item, but it 
may be clear that most of the car rentals were in the 1-4 day rental period. 
Table 10 shows the estimated car rental volumes by rental period. 



Rental Period 


Proportion of 
Volume 


1-4 Days 


80% 


5-27 Days 


15% 


28-30 Days 


5% 


Total 


100% 



Table 10 



In addition, the bidders may wish to offer greater discounts for certain 
line items than others. For example, it is much easier for the bidders to enter 
line item rental rates in $/day rather than a percentage discount relative to the 
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base rates. This reflects the fact that costs and margins are commonly 
computed as a daily rental rat ($/day) in this industry. 

Both of these considerations can be accommodated within an Index 
Bidding auction format. To do this, the buyer would first establish a schedule 
of "base rental rates" that can be used as a reference point. This schedule of 
"base rates" is communicated to the bidders prior to the bidding event (as part 
of the Request for Quote or "RFQ"). Bidders may enter bids at either the lot 
level or line item level. Line item bids are daily rental rates in $/day. Each 
line item bid is compared to the base rates to compute a line item percent 
discount (or premium). A weighted average lot level index bid (percent 
discount or premium) is calculated from the line item percentages. This may 
be calculated assuming equal weighting of all line items or by using volume 
proportions such as Table 10 to place more importance on some line items 
than others. Bidders may also simply enter a lot level index bid. The lot level 
bid is applied pro-rata across all line items according to volume proportions 
such as Table 8 to calculate the line item daily rates. Competition occurs at 
the lot level by comparing weighted average index bids from all participants in 
the market. The lot level index bids are fed back to all participants so that 
each bidder understands how competitive their bid is relative to the other 
bidders, and how much they would have to change their bid in order to 
improve their position. 

For example, Table 1 1 shows how a series of line item bids (daily 
rental rates) are used to compute a lot level index bid according to the volume 
proportions shown in Table 10. In this case the lot has been simplified (for 
ease of illustration) to three line items, being the daily rental rates for USA, 
Car type A, across all rental periods. 
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Line 
Item 


Car 
Type 


Country 


Rental 
Period 
(Days) 


Base 
Rental 

Rate 
f$/day) 


Bid 
Rental 

Rate 
($/day) 


Differential 
<$/day> 


Differential 
(%) 


Volume 
Proportion 
{%) 


Weighted 
Average 
(%) 


1 


A 


USA 


1-4 


S35.25 


$34.00 


($1.25) 


(3.55%) 


80% 


(2.84%) 


2 


A 


USA 


5-27 


S29.50 


$27.75 


($1.75) 


(5.93%) 


15% 


(0.89%) 


3 


A 


USA 


28-30 


S28.25 


$26.25 


($2.00) 


(7.08%) 


5% 


(0.35%) 
















Weighted Average 
Index Bid: 


(4.08%) 



Table 11 



The weighted average lot level index bid is entered into the auction 
and compared to bids placed by all other bidders. This is illustrated below in 
5 Table 12 (bid placed by Bidder G was calculated in Table 1 1 ). 



Lot: 1 (USA) 












Bidder 


Bid Time 


Index Bid 
(% Relative to 
Base Rates) 


Bidder A 


1:01:20 PM 


1.10% 


Bidder B 


1:03:56 PM 


0.56% 


Bidder A 


1:04:05 PM 


0.20% 


Bidder C 


1:05:14 PM 


(0.05%) 


Bidder B 


1:05:31 PM 


(0.67%) 


Bidder D 


1:07:23 PM 


(2.33%) 


Bidder E 


1:08:39 PM 


(3.10%) 


Bidder C 


1:10:11 PM 


(3.99%) 


Bidder G 


1:12:30 PM 


(4.08%) 


Bidder A 


1:10:50 PM 


(4.50%) 


Bidder B 


1:11:57 PM 


(5.00%) 



Table 12 



While the invention has been described in detail and with reference to 
specific embodiments thereof, it will be apparent to one skilled in the art that 
various changes and modifications can be made therein without departing 

10 from the spirit and scope thereof. In particular, it should be noted that while 
the auction functions described above have been described in the context of 
downward pricing auctions the auction functions can be equally applied to 
upward pricing auctions. Thus, it is intended that the present invention cover 
the modifications and variations of this invention provided they come within 

1 5 th scop of the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1 . A method of conducting an electronic online auction between a 
plurality of potential bidders for a lot defined by an originator of the auction, 
comprising the steps of: 

(a) establishing one or more price indexes as a basis for 
5 establishing an arbitrary competitive price point; 



2. The method of claim 1 , wherein the bid in step (b) is relative to 
said one or more price indexes by a percentage. 

3. The method of claim 1 , wherein the bid in step (b) is an absolute 
amount relative to said one or more price indexes. 

4. A method of conducting an electronic online auction between a 
plurality of potential bidders, comprising the steps of: 

(a) defining an array of prices; 

(b) communicating said price array to the plurality of potential 



(b) 



receiving a bid from one or more of said plurality of potential 
bidders, wherein said received bid includes a bid value that is 
specified relative to said arbitrary competitive price point; and 
transmitting information reflective of said received bids to said 
plurality of potential bidders. 



(c) 



10 



5 bidders; 



(c) 



receiving a bid from one or more of said plurality of potential 
bidders, wherein said received bid includes a bid value that 
defines a premium or discount relative to said array of prices; 
and 



10 



(d) 



transmitting information reflective of said received bids to said 
plurality of potential bidders. 
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5. The method of claim 4, wherein the price array in step (a) is a 
publish d list of prices. 

6. The method of claim 4, wherein the price array in step (a) is 
defined by the auction originator using historical prices. 
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